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(57) Abstract: A bioassay method in which the efficiency of an interaction between substances such as hybridization is enhanced by 
controlling the production of an electric field in a reaction region where the interaction occurs, and a bioassay device for preferably 
implementing the method are disclosed. The method is conducted to detect an interaction between substances by using a detector 
(1 (1 0)) at least having a detection surface (S(S' )) subjected to a surface treatment for fixing a substance D for detection, a reaction 
£^ region (R(R* )) for providing a field where an interaction between the detection substance D fixed to the detection surface (S(S' )) 
^ and an added target substance T occurs, and electric field producing means (E) for producing an electric field in the reaction region 
^ (R(R* )) by causing a potential difference in the reaction region (R(R* )). The method comprises a procedure of turning on/off the 
electric field producing means (E) at a predetermined timing so as to produce/extinguish an electric field. 



(57) Sfft: /W?U 5T-f ■tf-—>a 



OC57) st&j 



WO 03/098216 Al I Dili IflllDI D llim 01 1 n HI IIUI IIHI HID lllll HD I1IIID III! 1111 nil 



LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NT, NO, 
NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, 
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, 
ZA, ZM, ZW. 

(84) fi^S ARIPO (GH, GM, KE, LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), 3. — =y i/*7$$It (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ y 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 



OAPI ^ff (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



&pcTjnfy homm titt^ rzi-Ktssis 



mm&wtmztitz&m&ms <so t. fifE&am®s (so izm&zti&®(»&thmviRD tmmztitzm 

W^KT<t(OffiSSffiftffl(7)ig$a«-r*S^is8R (RO <t> ItrfBSFB^R (RO C £1*T, 



WO 03/098216 



PCT/JP03/06341 



1 

mmm 

/HtTyt^^g, AW OCT v "fe-f gURtf/t-f t7f t'fi 

t aw =*- t y -fe -f ffi nt s . 

bj © ^ ft s m^mm s k t m r § o 

ate^©ass«*f, snp s c— ate 
/ 5 ^ x , & m & © © # » & v> t j£ «g a tc jg « $ n» «> t 

RODNA^'J^ft^cDNA (complementary DNA) ^WMffi. 
^SitJ/ij3>SSll:S«ftSnfcDNA^D-^tj|b 



WO 03/098216 



PCT/JP03/06341 



2 

xikyty'u -7 d'NT p £> p c r Jf 4g M 

is s « jl ^ & v> t a ^ u ^ -< -t? - a >£f?v^ ^f^©^ta^ 

<t>CD-ea5D, *B77^f'J^XS: (Af fymetrix tt) tiS 
©d^^^-efe ^CM^-fri^ffl^^fg 5, 445, 934 ^-^^#M)o 

#fF^ 5, 807, 522 -^^$g#M)o £ ©«CD^ y im^teM 
# f£ it ^ T {£ V> i k b@g©DNAlfM-^iffiftTt§i^ 
•5 f'J ** & 3 0 



WO 03/098216 



PCT/JP03/06341 



3 

£ra«£RjS£j£'fe<0afi&#**!ll&£ft. * & * £ jfc © IK St # 
fcf£Jfl S^fr £V> 5 »J5fcT& o &. £ © *£> * #£3|5(£>DN 

*t £ X , * % BJ T? , A -f ^ U ^* -T if - ~> a > ^ © « R M © m 
&fflJH&S£««&«£©IW©fflttto4fc«ftfc^4&Rfc3i©W 
fc b A ^- 7 y -fe -f ^ , A -< * 7 y -fe -f ^ m M \Z £ ft 6» A 

55 B J © M ^ 

T © r/t'ft7iyt'f*ftj t§ # "f -5 . & & , :£ K £ V> T r A 



WO 03/098216 



PCT/JP03/06341 



4 

# IS m \z % Z> r;t-ft7yt-f^S.j tt , & ttl ffl 4b R @ Rf 
ffifBKJfc««fc:jgjfc£ftfc«*«* (1) ^^i^^-^h 

5 o 

(WtiU* 7) tSiltfcioT, -LIB (1) ~ (3) (Dftm&im 
J; D «HC , if5J^}fci^«JBE©EP2lDK:«fcoT±f3 (1) © f£ 

v nr h* m © si sa^ij n $ ft x v> & v> * m vim m ( # s l- & 



WO 03/098216 



PCT/JP03/06341 



5 

£ox, .tDfeifflfctt, mi&®.m&&&K\z (m%. +/-) m 
jjD-r§Jitfc«fcoT, ± ib (2) <d ft m & # t , ^mmmizmm 

ffl^StfcSifi£it3<, ItlfciD. ^fS^)^ ( R J6 *S8 ^ ) ** i$ * 

Jq -f 2> H. £ Id «fc o T , (3) <D m £ # T , SfSi^f:#St5 
fit & tB f S n £ * 5 . 

% 0 ^-ilT, * 31 BJ T « , — it©«»5gffc^0K:35V>T, t& 12 S 

£ n 7? > * bj§ \z ft z> r;\w t7 7t-f^fej i:*^t«, tfc 



WO 03/098216 



PCT/JP03/06341 



7 tf ^>fc«fcoTSffi*asanfc*'&fc«* ifa-^wcsnfe* 

NA — DNA> DNA-RNAO^fc^tf.), * > * 9 » " * 
IB T? » * . 

-«fc*vfn«, i*!B*ffiffl**Rtf 

**fcRJfc** h^^) T!*>/W 

bTtt, (a) ||IB*ffl*lfiifc***tt#H£* n& *®®* ffl 

mmrz^mts (c) wBfi«ci»SR*i«fcttti** 

HltSl^^ft**^*^ (d) MK^**^** 
RT> (a) ~ (d) Oft¥lfcOV»T*#»K* 

0j -r & o 



WO 03/098216 



PCT/JP03/06341 



7 

tr u ^ y m. & t m m* tr u a ~> h m & b & * * w 3- -> f <d u > 

l/?r^F> ^'J^^I/t^F, ^'J>?^Utf b*tt!'J5^> 

5 i^iaof ^nscDNA (cdna^p — ^ ) , rnah 

( — b it^m© n > 7 * — * — a >5ioT^ 

fflffiw^^*E^jt©7K*jie^R** J JifTbgvijR«i*^^T? 

15 ^t-r^->'fbbfc7xmM^©i^«^i?^^^ti§#ic©^@^ 
# h;pa>S&s*^l':fr3 i l*$B#*#0Wftnc<kD#fib, d © 

a > K R *t Kfr t) ti % <k -5 \z ft 3 o 

*9 v >v (mm 1 ?) mmwf&mmomiMte £ v thx — 



WO 03/098216 



PCT/JP03/06341 



8 

fc«^, 7. 2 F TZ&tiL\Zfafr^ X& 

Wi~T Z> (Seiichi Suzuki, Takeshi Yamanashi, Shin-ichi Tazawa, 
Osamu Kurosawa and Masao Washizu: "Quantitative analysis on 
electrostatic orientation of DNA in stationary AC electric 
5 field using fluorescence an i s o t ropy" , IEEE Transaction on 
Industrial Applications, Vol.34, No.l, P75-83 (1 998)#M)o 

m^x. mm (a) ^m&tz> ni£mim&* > ©«ictf;$ 

10 ifft?). 

H <D (b) ^ JUS IZ Wt X , RjSMJgUcm^iSr^J&bT, i* )S ^ 

K$£»j£l*£-hiB (c) ^JllS^Hfrb> A-T 7" U if- > a > 
3^ Jiff b=l ^S^It^f filt^. BPt3, (c) f ^tititf, 
15 K Jft <S J£ fc: * ® &mf&-t Z> Z £ \Z& o T> fig*, 3» £ 7* 5? ^ > M 
lb \z <D * ~3 T t> m X 7 VHrV \* mm <D %.Jfo1&£i &feWt 

izmmz^z z <t:ffx^z>cDx, KfowmtfA^y. mmrnm* 
m ± £ s z. t. & x # -s o 

# fc , ( d ) ?|TS, ME ( c ) ¥ JIIS ^ T & Id , m in £ * 7 

20 LTcWiWi&mj&v. t* 7 7 >MW]\zM~3 < 7 v y^c if-zs 3 

> 5 & 7 \ZT % a Z<D ( d ) ^ US & V> T ^3 JJD * 7 <D 0k f¥ \Z 
#?§BJlTte, ± IE A -Y ^7 y t'f >5S^|if IC^Itt 



WO 03/098216 



PCT/JP03/06341 



9 

IP % , * m m \z S AW 7 y -fe -f ^ a fc* > tfettUB4&Ktf*@J£ 

ii ^ «t 5 ^ * ® ffi a jffi $ n *ft ffl ^ ffi t , w ia tft ta s ffi a 

o **^rnt*nfcn««a6«Jtte, ^&<tfe, (i) 

n tt ta ^ ® > (2) t&ffiiftffi&ffifc@jfc$n&#iB©4ftffi/B;* 
^v^^F«a*#fi$«-*««*j^ri&"r«>iEft«a, (3) m 12 

^-T-e— ^3>Rj£0»£;&:SKJfcfS«* £ if A £ r^tHgj5j #t 
r w- s n T V> § „ 



WO 03/098216 



PCT/JP03/06341 



10 

U if— v- a > M £ it fr £ -fr £ Z. hWTs% 3 „ £ <Z> ^ , A 

Z&gccDftM^? hjy^S:5?^l/tf « # © JP £ 

l/^-^ HiOA'f^'J^'f-tf-v'a > }fo ft ffi \zft t> tl Z> & 

<d m £2 iz & z> ?k & * > ^ b tz7km m ^ (mmm) tiz^-ox^c 



WO 03/098216 



PCT/JP03/06341 



11 

\z ffi m *r s z. £ \z <t o t , & m m v> z z v * y m * & m $ ® k 
n Piinc m & ^ £ d £ ^ <h~e> iiit:ii^f^$n5i^t* 

^F^ffiSM^fefffct^^i^Tf 5. M ;L fc^ W IB — -&m* P 
l/^-^ F £ ffl V* 3 i§ > g?Bf T^5*;i/ ; E>l/-t^^-^ 

<h T? # & . 

^{C, *^b^ \zmz> A*< *7 y -f JSS4£-ete, ±fBbfc 



WO 03/098216 



PCT/JP03/06341 



12 

ffl * ^ 1/ h* 0 £ £f tf > ^ b T & < E£a*i»IflB£fcS. £ 

15 #^BJ3 £#S/W *T y ir-T J3SMTte> Iff f B & fcB © 

teiESb, R*f©rtgffil:»4, ftrfB^fcB^t® ^SB^-T 5 £ n -5 

20 © t -f ^ d ^ * > * )v ffi m * M 5fc b , C © & }pf $ -5 aw T 
£Bj tits £ £ 



WO 03/098216 



PCT/JP03/06341 



13 

mmMz^i;'? z> tc& (Dm,&mm& , & fa «t» >t> m & a> 5 * ft 1*1 
& ± & bj b aw a- t v -fe -< ffl £ is ic * ^ t , iff fa & m m m & 

fT^t^^tTS^o jilt, h^y^>^1t — ^#««fcDW^« 
iftffcfcjtfb, t)-T^J&:«&ft©ffin^ (Deviation) §tt5FM 

± m m b tt a ^ * t ^ -r /b 2 *g ± t as # e> n ± ib k js 

)v & m Vf Z> Z. t & T # £ o 



WO 03/098216 



PCT/JP03/06341 



14 

b ^ , H^ftT^tTyjWbb, JE Kl V> T A -f ^ u & -r 

if— 5/ a >b# fete, sjfSMjtm*^#-e % /;w{B'rs^0*^fTT 

5 A-T y U ^-f if- ->a >P#K43^Tiiff2ffi^b#)K£^;i'tK 

^T?A^:/Uy^if-~>3>£1±S;i<h^T#S©T#M-e& 

z v*?- F«s^tmtt*«*fcffi»fc*rTb&iRte* a-t 

10 ^ -f if — v' a >#3*<3!fTb&^:i3-?-ftfl*&S0>*T?, 

tifc J: 0 , &WL&m\z&yttiL&.ifii'7 b b, Difi^St- 

# n # u ^- ? K^jc^Dji^nfe-r > ^ - # i/ - ^ © * £ © 

20 WI:l4ffiHRR^*5©Tf, u©ffiSiiti^^T, 5t * W ft: 
tfc ffl #« rT fg ft: 5 . K±C«k5l:, *^BJtt, D NAf y 7*" 4> 

£ tc , }tfe?©^S£?#T, SNPs ( — m*#§0 

25 # #K flt€ » S « # «f ^ K: fij Jfl -C t? S «f « ft: A < ^ T y -fe < 



WO 03/098216 



PCT7JP03/06341 



15 

fg 6 s« , * b bj ^ ^ & ig^s'j © mm^m-v % n -r * t *> 
-fe-r msm^^Tm-v^Kt , ca) «i«©±^i¥ffi0, (b) 

(A) 0^©X^©t^¥IiT-*§, 

( a ) ~ ( f ) & , * fg bj k ^ ^ a -r * y v -k -r ^ © 
^j^g^Bj-r^fc^^^^^^fe^o 



WO 03/098216 



PCT/JP03/06341 



16 

*y 3 > t & zm-steRgiM £i>xmw? % c u&s zomwzwi 
y -r if - ^ a > k: ps s s n § ci t \z & v> „ 

£t\ # 3! BJ K ^ 3 AM ^ 7 y iz ^ # X fi > fg 1 EI f 

ntctitmmm s £, z\ <D&mmm s izmizz nwm<D&imm 
§sjiSM^R<h, ^ ©si;®! r i*i \zm&m u $ ax. m& 

15 X bt^ D , &-*§-V«> IE«@E 1, H«*iE 

ill (A) te. SufB^ttJSMS i:f IT> -^^©^ttiffl^ 
^ 1/ * F St ( #J fc^ DNA^D-^) Dl©^^^^^©^ 

20 U^-^F^D 1 (D-fe^mmte. IS 0 #i T fc£ ft < > 09 * fc£ , fg 1 IS 
FiT £ <D$b^<D & VWW ^ U ^ -f if - ~> 3 >UnM^Vt 

f zEmHE i £MmmE 2 £ <d m \z & & & 



WO 03/098216 



PCT/JP03/06341 



17 

® « » » * itKffl^^i/t^FiD uif ctotii^ ( * 
* ^ ^^-^ piD i ©i^siB^j^^ffl \zmm*?z> (in (b) 

10 (gK^^^tf HiT i) £^tm**i§?££«n-r3. 

^l/^-f FlTlIt mip^io. in (c) S tlT V> 5 <fc 

5 k: , & t" u *> it is t « & <^ , -m m$tm & & win z ntzmm 

T , III (D) \Z $ n T § <fc 5 , Ei^H#SUfc^ 

kit 2 tum^omm m * & KiD 2 t. (D^onnm 

^&TiifT£-fc!r£fc£>"r&5o & 35 > III (E) te, MUD 2, 
25 H©S (D2+T2) ^«i:gLT^5. 

& & , * 56 w t? , taiffi^^tfHiDi (D2) tnm 



WO 03/098216 



PCT/JP03/06341 



18 

MfzM&mm %mm* ? v*^ fit i (T2) omm* 

fi (dna) ^^it, m^m^m<D%f%:(D? >n z n t 
15 ib — ? u*?- (dna) * (Dm^^^mmm^- £<d 

31 1 EI ( F ) > ^^W¥S4i:S^^T, 4^!$ ( 09 to£ * ^ 

io 09^.^, u-?&m^x% m^-r 

if — -> a >bfcn*I?^l/t? Fiic^DEtn?.. uti fc: «fc 
0, ASK 5" 7 h b> t^lSt-^iD 

^fcf Vi5S)fefiitbTH POPO - l^TOTO-3«A» 

& tH © re? k -c « , m fima-r tiz^-ox . 
n ) <Dm#iffim&mm\zti.^mm\z&z.z> z\ £\z & v , yt^m^ 

9!4t«koTEItl:*ttit5It«»T?t5. 

^cV^T, H20fcS^^T, Jn * > / ^ ¥ 0 <£> — ^ Jfi 09 

25 C^^bX^§. 

< 7, "t v "? a > 



WO 03/0982 1 6 PCT/JP03/0634 1 

19 

5 i mmizmmm* z vmD 1 no^tfe#fi 

£ i± £ (IIS (CK ^10 (D) \ZtkZ ntcvtw>& mm) o 

MIB«^^iS«flE«^ lX10 6 V/m, m 1MHz # i£^£Pji^ 
ft 1 t # A ^> tl 5 ( Masao Washizu and Osamu Kurosawa: 
"Electrostatic Manipulation of DNA in M i c ro f abr i ca t ed 
10 Structures", IEEE Transaction on Industrial Application 
Vol.26, No. 26, p. 1 165-1 1 72 (1 990)#fl8). 

< X 5 s - v 7° b > 

bti§^^5>^t« ffiffi©EPin^^-7b, ^e>y^^>»«j^ 
is s^ut A-r 7 u ^-r if— ~> a > Sriiff $ •& § (in (e) ic 

< 7 *r v ~J c > 

20 t«toT, fttBfflJl^l/tfKiD 2 tOA-r^U^-ff-'Va 
XCotbfcttfi^-fS (ill (D) ©tKj|j&>££lEI ( E ) CD 

n «ff © si jo & a- 7 u , * e> :/ ^ ^ > m W) \z & -J v> t a ^ ? 

25 U ^-f if- 3 >£itfT£i±£ (jglH ( E ) ©JRfiB£#RB). 



WO 03/098216 



PCT/JP03/06341 



20 

(Dwm-fr 1 m ( e ) cD^^-\SfT-r z>mm 
5 s^mjEOEPin^^-^b^ # e> :/ ^ # >mm\zm^^x a -r :/ 

U^-Tif— ->3>£itfT2i±£ (£110 (E) t^^tlfe^^^r 

< X a- «/ :/ g > 

©tti^siii (e) oD^^^stT-r ^i©@^#m)o 

U ^ if - ~> 3 > £ it *t £ i± 3 (^11 (E) t ^ £ *l SI £ 

15 #at)o 

< X 5=" v V° i > 

^^fca5^^W^^l^^^FmT2©^Kj^fT^ ( £1 1 12! (D) 

(e) (DwtM^&fr-? mm^^m)o 

20 <Xf7 / j > 

U ^ if - 3 > £ it fr £ -fr 3 (III (E) IZ^ZftfcWM* 

# as ) „ 

<Xryyic> 

25 A-f ^'J ^-f >K<fc£;KJft£j&%"??&£— ^it^^ 7 

i/^-^h*m (D2+T2) ?^ismjET-e#* £ ^ 



WO 03/098216 



PCT/JP03/06341 



21 

ytwt&MQ \zfrvf& (m i m (f) £#hb) 0 
^3i}t m fen&(DtfLmi&&&$kmmts nta n-r ^-t * -fe-r 

t 2 j <hlB«) CD, DVD, M D m 0) K fit #B fS 0 ^ £ ffl 

o IP 13 , S|2(t # w wb ^ fit $s © ^ 3& o "ST t. £ 



WO 03/098216 



PCT/JP03/06341 



22 

mm&& £ fc&ytmmmifi terns ntt»«. 

skt o^m m i m & m, w #t m m m n t n m m m \z - 
s £ , w s k ^ © @ ^ $ n rc mib^ tB jb * ^ u ^- ^ h m 

E2 £ , ItlEiffli^^l/tfH^Dtifitl^^I/tfHlTt 
MW;<D"£)l, M X fc£ , lam, * $ 1 0 0 m m , Ig5 

tji/ti/Ti^^nt^sA^ b s n & , -y- -r x is $ 
n & . 



WO 03/098216 



PCT/JP03/06341 



23 

tsacioT, ««i?-oD^fflT?#&nfe (sj£ffi«R Kami 

T S ^ IB * ® S ^ ^ 1^ *^ o T ^ » b , * © * SB 8P )5«4ft tti 35 ® 
|40(D|f§Vtt 1 EtlE 1, titE 2 CIltSlSTS 



WO 03/098216 



PCT/JP03/06341 



24 

< -r 2 o -v t> mm)* 

X -f > x 7 h^'J >^-0 J:5 (c: 7° U > * — ^ y F^^i 
tttlUiftl^tlt^^ Btt§^ST^§. £ © ^ & « , 

& v> x hg^^S. 

JE«5£ -i > % V x V hffitt, BE « # K A ;V X * EP JD T £ £ £ lz 

3 o o , c/s-e$ij^ibx — *£&^,?&£fEj&b> atjsi s w u m -r . 
b ^ b & a* e> , MM.\zmfc&mtEnz>z.£iz.t£z> £ # 

^ St bf — A & O S * ® ^ T T , ^ »f W »C IS JEE * * # S 
d t fcioT^Cff^ £ IB £iir*:£5£T?& S . / X )V 

§^gitf , i^iiTifi^^l m m tf) 'MIS £ J£ T # 5 „ 

if ft m \Z 33 T tt , r^f >i/yx>7 hX'J >r^ >^SJ £ b 

inT3A 0 ;i-*©^^£^*&;i£:£<£^T, ttffil ($Mmi£) ©U- 
m M <d ft ^ ¥ ^ /Jn 2 v> £ ft £ /j\ $ < b , & ft © * ^ 



WO 03/098216 



PCT/JP03/06341 



25 

)v 7, & s& m \z ft <d m \z & it £ ^ n t iz ck d m m « ® * ft « 
d c -e , m 13 r mm m r k * t s n & & ttj jb * * u * ^ f « d 

co # < « , jftS J&« « A b tB T 4ft Hi * M S tc @ 3t $ ft T V> £ CO 
*C (111 (A) #81), i^SiT^nfciW^^l'tfFi 

t t co a < ^ u ^ -< if - > a > © bse fc « , iLfcmwvmm^&m 

KlSB^£ ftfc JblBiEft«@E 1 , E 2 Clf b, RfB««Rfc« 

( >fa m ) « , a#mi^^a*^^<^*©'^, mmvk<D&z> 

co A -f y U ^ -f if - a > K J£ & $b * & < it fr f s £ 3 tir * 
# 6> ft § o c: co iSS & , A -f ^ U ^ -f if - >- a > co S B# m ifi M 
m% ft & £ <£: *> Id. WifrW 0 Pf ViTMI^ttX«^l^14^^t- 

S^l/T^tISITife5. il CO H! 5 13 T te: , ^tH^®S(C^-C0 
V^rJ- H^Dco^SSB^J^ffiMttcoafe^li-SIB^JSr^i^-S^W 



WO 03/098216 



PCT/JP03/06341 



26 

\t. y;w, 

sctfenrtB-ras^o zcDM-ffii&nxte. mmmw.^mm^'Mu 
Txmtzm^ikmm&vjvikv, zowmxmj£*®iiiaisx*DN 

# t? v/ ;Mb T £ ^ JIIB £ fr 5 £ T # £ £ ^ "5 f'J 1fi & Z> - * > 

a -r y u ^ -r if - a > b# k & t it wb m ^ ^ #i si & y ;v ^ ^ 

t/\-f^'J ^ if — 3 > £ & Z> Z\ ttfX & Z> (DXftMX & Z> o 

:/ U ^ if — ~> 3 > © it fir ifl o £ < V> U l> 43 ft * § © 
X > ^T^-T > h IzM^fiKDm*^® 

^*lc#A3ft*«k'5fc, /W U if— > 3 > — 

# l/^-^ FflBfclfc 0 &£ft#o :ni:J:D, SlfeSiC^^tS 



WO 03/098216 



PCT/JP03/06341 



27 

POPO - l^TOTO - 3 mifi^ X £> n <£> . 

^ u^-^ £ v> 5 Mia 

mm\z\zm&i% &&& & Istk z ^ ti&^mz nz> z. titter o 

lSiS©l*HOtt> S « 2 £ U — if — ^ ( 08 * Kf , 
if & 1/ — if — ft ) IIIfH§R^i«R§ie^^< 31 ft 3£ J£ 

M £ ¥>J Iff T » S^iC «-MjS^^R^*f-r^>^^3t^Sr. A / 

^2HiMfcO^THJB|t§. |g 6 El (A) , I2ilil?$ 
§S«2O0lM¥ffii» 160 (B) fcfc * 16 i (A) * <2 

x«|5©ifi:*:¥®EK T & * . 

g6 ilC^-^2 OfiSnfclftli, $t$t ffi SB 1 0 £ it 3. £ , 

&ms' mfemm-e&wtz nx^s . * , *t ttj ^ ® s * a* ^ 

JEfc£n&€r8B'(fcfc:ra, R^^^R' £ #E <fc 5 fc: IE A* ffi E 3 , 
E4^^|g$nT^5 (151 (B) # m ) . fc * , ?H fcti 2& 



WO 03/098216 PCT/JP03/06341 



28 



ie«@e 3 , e 3 • • fct , ^mnmit-t^zLtifl-v^. mmiz, 

1IE4, E 4 • • • C^^Ttftlii'flSTtS. fiP » K i£ 
«« R * *J*/uT? »Rl*r S «k -5 kl» *I*lT$^IEttiE 3 t 
ftttSE 4^ttt5Ci:^T*t§. £f © D 

5 -r/*jE*«E3fcft««E4fc±#*>&JiPUST*CfclC«fc 

E^I^R'tt, #&$&l*lK:SB?«J7£J*b&t!yh ( HI ^ ii: T ) 

CtCioT, SKH-<D^#»;M^'fX«aU If Site © & 

10 ^&ytmm&im*nmi*% s. 

* , ± IB 4« ©&*»$• fcti 1 O^SSfflb fcii^te, ^ *ffl <ff SI 

15 iflcWfctt, S«2 0©*JfeaPfc»tSI»2 UR tt> - ©M 
1 , R ft & *K 5 (5') (|40#!i) ^S^mf3T^^^ 

20 id^tS. 

± ib at « 2 ©^ttsBP i x « * u 2 o Kigattetife^si^tijaB 

£ £ T, SI2 (2 0) ©te»ffif#ftRtflII£ra»'[*«K:oV*T 

25 waifcBiWbT*< :ti:t5.iS2(2 o ) © hi 3£ # Fri fc: « ^ 



WO 03/098216 



PCT/JP03/06341 



29 

7Hk7t!y h^f^^ntV^. (2 0) Zft^J 7,2 

tLTf^fcl^, ^T^fcBfe«Ta5^>K^®^R (R*) £ ^ 

51;, Btl:7Fl^X§E (T^^±!Oil«ia#i) £J¥ 

^HRfcHUgbT^S^-f X ^ © mefiffl § V F O 

(Variable Frequency Oscillator) i7 H UTs"?— ^(DffllfetiL 
|§4i§7 HI/XT- Z t. h7v?£ J b??<D>3->rt — 
ofc I D (Identifier) ft: <H & $ n T & £ „ 

_hfBm^O*1S2 (2 0) Zm^T/t^jryyt^ZfTOfr® 
\zlt, Ota < t fe^0?SRt;iS$IA5St^tffit5O^ 
#?jST££o IP 13 > t&fH»^2 (2 0) ^m^nJfg^^^T^* 
^IHfe^^i, uOltSfi^^fCioT, MfB*4£2 (2 0) 

)l) <h*^2 (2 0) t0W©IEIIS-SH#^t5fc«)©7t 

7>v-#mm mm 2 (20) a> e.*i^$ns^«it# t 

EHE|i3SHlt«K:*'3^T, Mf3i«5, 5'0|T^IS2 (2 
0) ©KiS^^R (R') !CltSt5h7?/^>^1}"-5Hi* 

& #> , Jt IB 7 F I/Xt!'> h & Z>ttt) V £ h^yirJbfctf* 



WO 03/098216 



PCT/JP03/06341 



30 

t5titJ:D, cfc D A ffiS 07 K y ^ > ^33 J: XS h 9 y * > 

0 jS fc T 3 z. £ ifi "C # & o 
10 ©SiftSftS^ ts^TftS. 

#*#*r*a*3fca>£«W*.i i \ &ffiJB^5t©«£l ^e^;:feJ:^• 
^ i/ 9- h £ © / w ^ -t? — > a >s^©«f«fc«e.t?# 

HKte* Tm (melting Temperature) XUGCtf 
33 v> T « , ft — ©/wyu^-f-e-^a^&fl 1 * 8fc # & # K: BE £ 



i 



WO 03/098216 



PCT/JP03/06341 



31 

(l) # % m \z & s / w •* r v -t <i m m & « > &m - &$k<D®. 

( 2 ) & ta cd & m s m tc @ ^ $ n w ffl * ? v nc ^ h £ « 
5 j?. & w- & c h iz «k o t > z f m&\gmvtizw&-m£ 
Tc±-e. mm* # var pm&'Sts'V- >zf)vmw.&, ^.m^<Dmm 
Kj&mm&fc^TiEmizmT b , fiimm* ? v*?- h m t^wx 
z u * ^ \* m t <d r$ <d /\ ^ ? v ? ^ ^ - h > & & & mn % 

10 ^<fT^21t^T?#S. 

(3) ^tB^mttx«^;p- tf >^snfc*fttti«i5¥ffiT» Mil 
tt, &m&<Dfe&e>&&.&&fe®izm'p-2-&% z. t^tt s. ^ 

(4) *%B|tI?>;Ht7 7t^ffiSt^, DNAf 

*mxz>wm.-®;w ^ ^ oft *)vrv^ zmfc-v^ &o 

20 SDNA^y^tbtfiJffltSS^tt. Jtfi^ ft«P*f, SN 

25 mm±-(Dmm 



WO 03/098216 



PCT/JP03/06341 



32 

(l)*^Wfc«5/Ht7 , ;t'f*SX}i;Ht7«;t'fi 
( 2 ) D N A v -? n -f ^ -fe > it - ^ y \z S ^ < n <i T 

V -fe-f IZ&lZ D , iHS^W&Sflfflr, SNP s ( — 

mm. Mm^x. y mm^^rottKDftmiz&u-cmmmiz 

^ id f !J /B T? # 3 o 



WO 03/098216 



PCT/JP03/06341 



33 

m t , 

15 T |&IB*BSS;Sf^ffl^A-r ^ U ^-T if - -> 3 5 C t & # 

Hit 3 is hks i mmmo) *t v -t-r 
20 jp-r s#jig £ > 

& # JH £ , 

S& IB ¥ Jig ^ K: EP iQ £ it 7 b tfc f£ T A -f 7 U ^ -T if - 5/ a 
25 > £ fx 3 ^ J® £ > *^tT»^Ottffl^2^jBia©n-r^-7'yfe'r 



WO 03/098216 



PCT/JP03/06341 



34 

4. ifemmwn&wife *smisi& ? iz&vsmm&i&iz n^^ffl^ 

77 t-f SI. 

4> & < £ tf> (l) ~ (3) *«^.s«ffl«P*«W!W-&nfcc: 

(3) w sb^ m m * ? v * ^ y m t. m m * # u * ^ h m £ <o w 

<D A -f ~7 u ^ -T if — -> a >Kf£;©ti^5R«It. 

6. taia a bp B&IB^m^®^ — n®^^^$n^ir;u^ 

ffl SP T? 25 o X , M-b )Vm ffl SP M IB R IS £ WL± \Z m $C SB Wt £ n 

7. ffl IB -fe ;Hfc ffl SB * M f 3 R M ^ S ^ _t K , Jh ^ *I it £ 
MT&d;5KIBl£2nfc£££#ifc£T£flf^©$&BSg3^fS 



WO 03/098216 



PCT/JP03/06341 



35 

n ^ ^ ^ ^ e> n , *&BB*iffis®a*SB 

13. tl2£$t«}:^tT, £ ©PUT? , 

it5»*CDlffl»5«IB*©/Ht7yt'fffi««. 

t7yt-f ffl 3£ « 



WO 03/098216 



PCT/JP03/06341 




WO 03/098216 



PCT/JP03/06341 




WO 03/098216 



PCT/JP03/06341 



3/6 



WO 03/098216 



PCT/JP03/06341 




WO 03/098216 



PCT/JP03/06341 



5/6 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/06341 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 G01N33/53, G01N37/00 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G01N33/53, G01N37/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kbkai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



X 
Y 



JP 2000-060554 A (Hitachi, Ltd.). 
29 February, 2000 (29.02.00), 
& US 6183970 A 

JP 11-512605 A (Nanogen Inc.), 
02 November, 1999 (02.11.99), 
& WO 95/12808 A & US 5605662 

& WO 97/12030 A 
& BR 9506035 A 
& CN 1164894 A 



1,2 
3-14 



1,2 
3-14 



& EP 764322 A 
& FI 970957 A 
& CA 2259406 A 



Masao WASHIZU et al., "Electric Manipulation 
of DNA in Microf abricated Structures", IEEE 
TRANSACTIONS ON INDUSTRY APPLIC ATIONS, Vol.26, 
No. 6, pages 1165 to 1172, (1990) 



3-14 



|~x] Further documents are listed in the continuation of Box C. ^] See patent family annex. 



* Special categories of cited documents: "T* 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
M E W earlier document but published on or after the international filing M X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"CP document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later "& M 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
26 August, 2003 (26.08.03) 


Date of mailing of the international search report 

09 September, 2003 (09.09.03). 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IS A/2 1 0 (second sheet) (July 1 998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/06341 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP 2001-238674 A (Nikon Corp.)/ 
04 September, 2001 (04.09.01), 
(Family: none) 


5-14 


Y 


JP 2001-321198 A (Fuji Photo Film Co., Ltd.), 
20 November, 2001 (20.11.01), 
(Family: none) 


14 


P,Y 


JP 2002-168864 A (Hitachi Software Engineering 
Co. , Ltd. ) , 

14 June, 2002 (14.06.02), 
(Family: none) 


3-14 


P,Y 


JP 2002-228 664 A (Hitachi Software Engineering 
Co. , Ltd. ) , 

14 August, 2002 (14.08.02), 
(Family: none) 


3-14 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



H^W®## PCT/JP03/06341 



a. (hbhwfshsi (ipo) 

Int. CI' G01N3 3/5 3, GO1N37/O0 



l3lE«rffofc«/M»»fl. (BKmn^MH (IPC)) 

Int. CI' G01K3 3/53, G01N37/00 



0*B*ffliff3S^« 1 9 2 2-1 9 9 6¥ 

0 4«£:H£Ai*r&&tt 1 9 71-2003^ 

B *B£ftftffi*fX&<R 1994-200 3^ 

H*B^ffl*f3gS»<2ta 1996-200 3# 



C. 



X 
Y 
X 
Y 



JP 2000-060554 A (tte*#*fc H SdKf£M) 2 0 0 
0. 0 2. 2 9 

& US 6183970 A 

JP 1 1-5 1 2 6 0 5 A ffls • jtf Wi^y 

K) 1999. 11. 02 

& WO 95/12808 A & US 5605662 A 
& WO 97/12030 A & EP 764322 A 
& BR 9506035 A & FI 970957 A 
& CN 1164894 A & CA 2259406 A 



1, 2 
3-14 
1, 2 
3-14 



TEj BBmPBffl<OffiS*fett#fft?fc5*s, B^tii^B 
TPj BBttUBPIto'C* *»o®5fe«lo^?gro3£«ii:&aWH 



CO B $ frfcifcSi* 

TYj «K:H*©*8XiR-C*»or, 1 El 



BK?fS*«r^T Lfc B 



2 6. 0 8. 0 3 



09.09.03 



B*B4#Sf^ (I SA/J P) 
ip{g#-S§- 100-8915 




2 J 



9 5 0 7 



03-3581-1101 P*9igSt 3 2 5 1 



«PCT/ISA/2 10 (f2^) (1 9 9 8f7fl) 



HE£fctiS#-5§- PCT/JP0 3/06 341 



C (ttfr) ■ 



PY 



P Y 



Masao Washizu, et al. , "Electric Manipulation of DNA in Micro 3 — 14 
fabricated Structures", IEEE TRANSACTIONS ON INDUSTRY APPLIC 
ATIONS, Vol.26, No. 6, pll65-1172, (1990) 

JP 2001-238674 A (**5£^£t=- n 2 0 0 1. 5-1 4 
0 9. 0 4 

JP 2001-321198 A Cg±^K7 ■< /I/AHsSgftfc) 1 4 
2001. 1 1. 20 

JP 2002-168864 A (0Sy7h!> 3 :7xy^7 3 14 
V ^Jftt&jgm 2002. 06. 14 
(77 0^1) 

JP 200 2-228664 A (0Sy7 f ^xT^y^-T 3 -14 
U ^^*|E3*#tt) 2002. 08. 14 

(77? y— jfcu 



«SPCT/ISA/2 10 (S2^-7ffl«*) (1 998#7|) 



